My Early Life 
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nd sheep, and our magnificent flock of geese which used to rise to the clouds in the morning and return from the feeding grounds at sundown in battle formation, so 






That was the moment I had eagerly awaited and I began my studies under good auspices and firmly resolved to succeed. My previous training was above the 
average, due to my father's teaching and opportunities afforded. I had acquired the knowledge of a number of languages and waded thru the books of several 
libraries, picking up information more or less useful. Then again, for the first time, I could choose my subjects as I liked, and free-hand drawing was to bothei 





What I experienced during the period of that illness surpasses all belief. My sight and hearing were always extraordinary. I could clearly discern objects in the 
distance when others saw no trace of them. Several times in my boyhood I saved the houses of our neighbors from fire by hearing the faint crackling sounds which 
did not disturb their sleep, and calling for help. 

In 1899, when I was past forty and carrying on my experiments in Colorado, I could hear very distinctly thunderclaps at a distance of 550 miles. The limit of auditior 

comparison with the acuteness of my hearing while under the nervous strain. In Budapest I could hear the ticking of a watch with three rooms between me and the 
time piece. A fly alighting on a table in the room would cause a dull thud in my ear. A carriage passing at a distance of a few miles fairly shook my whole body. The 
whistle of a locomotive twenty or thirty miles away made the bench or chair on which I sat vibrate so strongly that the pain was unbearable. The ground under my 
feet trembled continuously. I had to support my bed on rubber cushions to get any rest at all. The roaring noises from near and far often produced the effect of spoken 
words which would have frightened me had I not been able to resolve them into their accidental components. The sun's rays, when periodically intercepted, would 

crushing pressure on the skull. In the dark I had the sense of a bat and could detect the presence of an object at a distance of twelve feet by a peculiar creepy 

perhaps the hardest to bear. A renowned physician who gave me daily large doses of Bromide of Potassium pronounced my malady unique and incurable. 

It is my eternal regret that I was not under the observation of experts in physiology and psychology at that time. I clung desperately to life, but never expected to 
recover. Can anyone believe that so hopeless a physical wreck could ever be transformed into a man of astonishing strength and tenacity, able to work thirty-eight 
years almost without a day's interruption, and find himself still strong and fresh in body and mind? Such is my case. A powerful desire to live and to continue the 
work, and the assistance of a devoted friend and athlete accomplished the wonder. My health returned and with it the vigor of mind. In attacking the problem again I 
almost regretted that the struggle was soon to end. I had so much energy to spare. When I undertook the task it was not with a resolve such as men often make. With 
me it was a sacred vow, a question of life and death. I knew that I would perish if I failed. Now I felt that the battle was won. Back in the deep recesses of the brain 






received urgent invitations and numerous honors and other flattering inducements were offered to me, which I declined. 

But in 1892 the demands became irresistible and I went to London where I delivered a lecture before the Institution of Electrical Engineers. It had been my intention 
to leave immediately for Paris in compliance with a similar obligation, but Sir James Dewar insisted on my appearing before the Royal Institution. I was a man of 
firm resolve but succumbed easily to the forceful arguments of the great Scotsman. He pushed me into a chair and poured out half a glass of a wonderful brown fluid 
which sparkled in all sorts of iridescent colors and tasted like nectar. "Now," said he. "you are sitting in Faraday's chair and you are enjoying whiskey he used to 
drink." In both aspects it was an enviable experience. The next evening I gave a demonstration before that Institution, at the termination of which Lord Rayleigh 
addressed the audience and his generous words gave me the first start in these endeavors. I fled from London and later from Paris to escape favors showered upon 
me, and journeyed to my home where I passed through a most painful ordeal and illness. Upon regaining my health I began to formulate plans for the resumption of 
work in America. Up to that time I never realized that I possessed any particular gift of discovery but Lord Rayleigh, whom I always considered as an ideal man of 
science, had said so and if that was the case I felt that I should concentrate on some big idea. 

One day, as I was roaming in the mountains, I sought shelter from an approaching storm. The sky became overhung with heavy clouds but somehow the rain was 
delayed until, all of a sudden, there was a lightning flash and a few moments after a deluge. This observation set me thinking. It was manifest that the two 
phenomena were closely related, as cause and effect, and a little reflection led me to the conclusion that the electrical energy involved in the precipitation of the 
water was inconsiderable, the function of lightning being much like that of a sensitive trigger. 

Here was a stupendous possibility of achievement. If we could produce electric effects of the required quality, this whole planet and the conditions of existence on it 
could be transformed. The sun raises the water of the oceans and winds drive it to distant regions where it remains in a state of most delicate balance. If it were in our 
power to upset it when and wherever desired, this mighty life sustaining stream could be at will controlled. We could irrigate arid deserts, create lakes and rivers and 
provide motive power in unlimited amounts. This would be the most efficient way of harnessing the sun to the uses of man. The consummation depended on our 
ability to develop electric forces of the order of those in nature. It seemed a hopeless undertaking, but I made up my mind to try it and immediately on my return to 
the United States, in the Summer of 1892, work was begun which was to me all the more attractive, because a means of the same kind was necessary for the 
successful transmission of energy without wires. 

The first gratifying result was obtained in the spring of the succeeding year when I reached tensions of about 1,000,000 volts with my conical coil. That was not 
much in the light of the present art, but it was then considered a feat. Steady progress was made until the destruction of my laboratory by fire in 1895, as may be 
judged from an article by T. C. Martin which appeared in the April number of the Century Magazine. This calamity set me back in many ways and most of that year 
had to be devoted to planning and reconstruction. However, as soon as circumstances permitted, I returned to the task. 

Although I knew that higher electro-motive forces were attainable with apparatus of larger dimensions, I had an instinctive perception that the object could be 
accomplished by the proper design of a comparatively small and compact transformer. In carrying on tests with a secondary in the form of a flat spiral, as illustrated 
in my patents, the absence of streamers surprised me, and it was not long before I discovered that this was due to the position of the turns and their mutual action. 
Profiting from this observation I resorted to the use of a high tension conductor with turns of considerable diameter sufficiently separated to keep down the 
distributed capacity, while at the same time preventing undue accumulation of the charge at any point. The application of this principle enabled me to produce 
pressures of 4,000,000 volts, which was about the limit obtainable in my new laboratory at Houston Street, as the discharges extended through a distance of 16 feet. 

A photograph of this transmitter was published in the Electrical Review of November, 1898. 

In order to advance further along this line I had to go into the open, and in the spring of 1899, having completed preparations for the erection of a wireless plant, I 
went to Colorado where I remained for more than one year. Here I introduced other improvements and refinements which made it possible to generate currents of 
any tension that may be desired. Those who are interested will find some information in regard to the experiments I conducted there in my article, "The Problem of 
Increasing Human Energy" in the Century Magazine of June, 1900, to which I have referred on a previous occasion. 

I have been asked by the ELECTRICAL EXPERIMENTER to be quite explicit on this subject so that my young friends among the readers of the magazine will 
clearly understand the construction and operation of my "Magnifying Transmitter" and the purposes for which it is intended. Well, then, in the first place, it is a 
resonant transformer with a secondary in which the parts, charged to a high potential, are of considerable area and arranged in space along ideal enveloping surfaces 
of very large radii of curvature, and at proper distances from one another thereby insuring a small electric surface density everywhere so that no leak can occur even 
if the conductor is bare. It is suitable for any frequency, from a few to many thousands of cycles per second, and can be used in the production of currents of 
tremendous volume and moderate pressure, or of smaller amperage and immense electromotive force. The maximum electric tension is merely dependent on the 
curvature of the surfaces on which the charged elements are situated and the area of the latter. 

Judging from my past experience, as much as 100,000,000 volts are perfectly practicable. On the other hand currents of many thousands of amperes may be obtained 
in the antenna. A plant of but very moderate dimensions is required for such performances. Theoretically, a terminal of less than 90 feet in diameter is sufficient to 
develop an electromotive force of that magnitude while for antenna currents of from 2,000-4,000 amperes at the usual frequencies it need not be larger than 30 feet in 


ae in which the Hertz- wave radiation is an entirely negligible quantity as compared with the whole energy, 
under which condition the damping factor is extremely small and an enormous charge is stored in the elevated capacity. Such a circuit may then be excited with 
impulses of any kind, even of low frequency and it will yield sinusoidal and continuous oscillations like those of an alternator. 

Taken in the narrowest significance of the term, however, it is a resonant transformer which, besides possessing these qualities, is accurately proportioned to fit the 
globe and its electrical constants and properties, by virtue of which design it becomes highly efficient and effective in the wireless transmission of energy. Distance is 
then absolutely eliminated, there being no diminution in the intensity of the transmitted impulses. It is even possible to make the actions increase with the distance 
from the plant according to an exact mathematical law. 

This invention was one of a number comprised in my "World-System" of wireless transmission which I undertook to commercialize on my return to New York in 
1900. As to the immediate purposes of my enterprise, they were clearly outlined in a technical statement of that period from which I quote: 

"The 'World-System' has resulted from a combination of several original discoveries made by the inventor in the course of long continued research and 
experimentation. It makes possible not only the instantaneous and precise wireless transmission of any kind of signals, messages or characters, to all parts of the 
world, but also the inter-connection of the existing telegraph, telephone, and other signal stations without any change in their present equipment. By its means, for 
instance, a telephone subscriber here may call up and talk to any other subscriber on the Globe. An inexpensive receiver, not bigger than a watch, will enable him to 
listen anywhere, on land or sea, to a speech delivered or music played in some other place, however distant. These examples are cited merely to give an idea of the 
possibilities of this great scientific advance, which annihilates distance and makes that perfect natural conductor, the Earth, available for all the innumerable purposes 
which human ingenuity has found for a line wire. One far reaching result of this is that any device capable of being operated thru one or more wires (at a distance 
obviously restricted) can likewise be actuated, without artificial conductors and with the same facility and accuracy, at distances to which there are no limits other 
than those imposed by the physical dimensions of the Globe. Thus, not only will entirely new fields for commercial exploitation be opened up by this ideal method 
of transmission but the old ones vastly extended. 

The 'World-System' is based on the application of the following important inventions and discoveries: 


The 'Magnifying Transmitter.' This is Tesla's best invention, a peculiar transformer specially adapted to excite the Earth, which is in the transmission of 
electrical energy what the telescope is in astronomical observation. By the use of this marvelous device he has already set up electrical movements of 
greater intensity than those of lightning and passed a current, sufficient to light more than two hundred incandescent lamps, around the Globe. 

The 'Tesla Wireless System.' This system comprises a number of improvements and is the only means known for transmitting economically electrical 
energy to a distance without wires. Careful tests and measurements in connection with an experimental station of great activity, erected by the inventor in 
Colorado, have demonstrated that power in any desired amount can be conveyed, clear across the Globe if necessary, with a loss not exceeding a few per 


The 'Art of Individualization.' This invention of Tesla's is to primitive 'tuning' what refined language is to unarticulated expression. It makes possible the 
transmission of signals or messages absolutely secret and exclusive both in the active and passive aspect, that is, non-interfering as well as non-interferable. 
Each signal is like an individual of unmistakable identity and there is virtually no limit to the number of stations or instruments which can be 
simultaneously operated without the slightest mutual disturbance. 

The 'Terrestrial Stationary Waves.' This wonderful discovery, popularly explained, means that the Earth is responsive to electrical vibrations of definite 
pitch just as a tuning fork to certain waves of sound. These particular electrical vibrations, capable of powerfully exciting the Globe, lend themselves to 
innumerable uses of great importance commercially and in many other respects. 




and all other interferences which at present impose narrow limits to the application of the wireless. 

This is a timely topic on which a few words might not be amiss. During the past decade a number of people have arrogantly claimed that they had succeeded in doing 
away with this impediment. I have carefully examined all of the arrangements described and tested most of them long before they were publicly disclosed, but the 
finding was uniformly negative. A recent official statement from the U.S. Navy may, perhaps, have taught some beguilable news editors how to appraise these 
announcments at their real worth. As a rule the attempts are based on theories so fallacious that whenever they come to my notice I can not help thinking in a lighter 
vein. Quite recently a new discovery was heralded, with a deafening flourish of trumpets, but it proved another case of a mountain bringing forth a mouse. 

This reminds me of an exciting incident which took place years ago when I was conducting my experiments with currents of high frequency. Steve Brodie had just 
jumped off the Brooklyn Bridge. The feat has been vulgarized since by imitators, but the first report electrified New York. I was very impressionable then and 
frequently spoke of the daring printer. On a hot afternoon I felt the necessity of refreshing myself and stepped into one of the popular thirty thousand institutions of 
this great city where a delicious twelve per cent beverage was served which can now be had only by making a trip to the poor and devastated countries of Europe. 

The attendance was large and not overdistinguished and a matter was discussed which gave me an admirable opening for the careless remark: "This is what I said 
when I jumped off the bridge." No sooner had I uttered these words than I felt like the companion of Timotheus in the poem of Schiller. In an instant there was a 
pandemonium and a dozen voices cried: "It is Brodie! " I threw a quarter on the counter and bolted for the door but the crowd was at my heels with yells: "Stop, 
Steve!" which must have been misunderstood for many persons tried to hold me up as I ran frantically for my haven of refuge. By darting around comers I 
fortunately managed - through the medium of a fire-escape - to reach the laboratory where I threw off my coat, camouflaged myself as a hard-working blacksmith, 
and started the forge. But these precautions proved unnecessary; I had eluded my pursuers. For many years afterward, at night, when imagination turns into spectres 
the trifling troubles of the day, I often thought, as I tossed on the bed, what my fate would have been had that mob caught me and found out that I was not Steve 

Now the engineer, who lately gave an account before a technical body of a novel remedy against statics based on a "heretofore unknown law of nature," seems to 
have been as reckless as myself when he contended that these disturbances propagate up and down, while those of a transmitter proceed along the earth. It would 
mean that a condenser, as this globe, with its gaseous envelope, could be charged and discharged in a manner quite contrary to the fundamental teachings propounded 
in every elemental text book of physics. Such a supposition would have been condemned as erroneous, even in Franklin's time, for the facts bearing on this were then 
well known and the identity between atmospheric electricity and that developed by machines was fully established. Obviously, natural and artificial disturbances 
propagate through the earth and the air in exactly the same way, and both set up electromotive forces in the horizontal, as well as vertical, sense. Interference can not 
be overcome by any such methods as were proposed. The truth is this: in the air the potential increases at the rate of about fifty volts per foot of elevation, owing to 
which there may be a difference of pressure amounting to twenty, or even forty thousand volts between the upper and lower ends of the antenna. The masses of the 
charged atmosphere are constantly in motion and give up electricity to the conductor, not continuously but rather disruptively, this producing a grinding noise in a 
sensitive telephonic receiver. The higher the terminal and the greater the space encompassed by the wires, the more pronounced is the effect, but it must be 
understood that it is purely local and has little to do with the real trouble. 

In 1900, while perfecting my wireless system, one form of apparatus comprised four antennae. These were carefully calibrated to the same frequency and connected 
in multiple with the object of magnifying the action, in receiving from any direction. When I desired to ascertain the origin of the transmitted impulses, each 
diagonally situated pair was put in series with a primary coil energizing the detector circuit. In the former case the sound was loud in the telephone; in the latter it 
ceased, as expected, the two antennae neutralizing each other, but the true statics manifested themselves in both instances and I had to devise special preventives 
embodying different principles. 

By employing receivers connected to two points of the ground, as suggested by me long ago, this trouble caused by the charged air, which is very serious in the 
structures as now built, is nullified and besides, the liability of all kinds of interference is reduced to about one-half, because of the directional character of the 
circuit. This was perfectly self-evident, but came as a revelation to some simple minded wireless folks whose experience was confined to forms of apparatus that 
could have been improved with an axe, and they have been disposing of the bear's skin before killing him. If it were true that strays performed such antics, it would 
be easy to get rid of them by receiving without aerials. But, as a matter of fact, a wire buried in the ground which, conforming to this view, should be absolutely 
immune, is more susceptible to certain extraneous impulses than one placed vertically in the air. To state it fairly, a slight progress has been made, but not by virtue of 
any particular method or device. It was achieved simply by discarding the enormous structures, which are bad enough for transmission but wholly unsuitable for 
reception, and adopting a more appropriate type of receiver. As I pointed out in a previous article, to dispose of this difficulty for good, a radical change must be 
made in the system, and the sooner this is done the better. 

It would be calamitous, indeed, if at this time when the art is in its infancy and the vast majority, not excepting even experts, have no conception of its ultimate 
possibilities, a measure would be rushed through the legislature making it a government monopoly. This was proposed a few weeks ago by Secretary Daniels, and no 
doubt that distinguished official has made his appeal to the Senate and House of Representatives with sincere conviction. But universal evidence unmistakably shows 
that the best results are always obtained in healthful commercial competition. There are, however, exceptional reasons why wireless should be given the fullest 
freedom of development. In the first place it offers prospects immeasurably greater and more vital to betterment of human life than any other invention or discovery 
in the history of man. Then again, it must be understood that this wonderful art has been, in its entirety, evolved here and can be called "American" with more right 
and propriety than the telephone, the incandescent lamp or the aeroplane. Enterprising press agents and stockjobbers have been so successful in spreading 
misinformation that even so excellent a periodical as the Scientific American accords the chief credit to a foreign country. The Germans, of course, gave us the Hertz- 
waves and the Russian, English, French and Italian experts were quick in using them for signaling purposes. It was an obvious application of the new agent and 
accomplished with the old classical and unimproved induction coil - scarcely anything more than another kind of heliography. The radius of transmission was very 
limited, the results attained of little value, and the Hertz oscillations, as a means for conveying intelligence, could have been advantageously replaced by sound 
waves, which I advocated in 1 89 1 . Moreover, all of these attempts were made three years after the basic principles of the wireless system, which is universally 
employed today, and its potent instrumentalities had been clearly described and developed in America. No trace of those Hertzian appliances and methods remains 
today. We have proceeded in the very opposite direction and what has been done is the product of the brains and efforts of citizens of this country. The fundamental 
patents have expired and the opportunities are open to all. The chief argument of the Secretary is based on interference. According to his statement, reported in the 
New York Herald of July 29th, signals from a powerful station can be intercepted in every village of the world. In view of this fact, which was demonstrated in my 
experiments of 1900, it would be of little use to impose restrictions in the United States. 

As throwing light on this point, I may mention that only recently an odd looking gentleman called on me with the object of enlisting my services in the construction 
of world transmitters in some distant land. "We have no money," he said, "but carloads of solid gold and we will give you a liberal amount." I told him that I wanted 
to see first what will be done with my inventions in America, and this ended the interview. But I am satisfied that some dark forces are at work, and as time goes on 
the maintenance of continuous communication will be rendered more difficult. The only remedy is a system immune against interruption. It has been perfected, it 
exists, and all that is necessary is to put it in operation. 

The terrible conflict is still uppermost in the minds and perhaps the greatest importance will be attached to the Magnifying Transmitter as a machine for attack and 
defense, more particularly in connection with Telautomatics. This invention is a logical outcome of observations begun in my boyhood and continued thruout my 
life. When the first results were publisht the Electrical Review stated editorially that it would become one of the "most potent factors in the advance and civilization 
of mankind." The time is not distant when this prediction will be fulfilled. In 1898 and 1900 it was offered to the Government and might have been adopted were I 
one of those who would go to Alexander's shepherd when they want a favor from Alexander. At that time I really thought that it would abolish war, because of its 
unlimited destructiveness and exclusion of the personal element of combat. But while I have not lost faith in its potentialities, my views have changed since. 

War can not be avoided until the physical cause for its recurrence is removed and this, in the last analysis, is the vast extent of the planet on which we live. Only thru 
annihilation of distance in every respect, as the conveyance of intelligence, transport of passengers and supplies and transmission of energy will conditions be 
brought about some day, insuring permanency of friendly relations. What we now want most is closer contact and better understanding between individuals and 
communities all over the earth, and the elimination of that fanatic devotion to exalted ideals of national egoism and pride which is always prone to plunge the world 
into primeval barbarism and strife. No league or parliamentary act of any kind will ever prevent such a calamity. These are only new devices for putting the weak at 
the mercy of the strong. I have exprest myself in this regard fourteen years ago, when a combination of a few leading governments - a sort of Holy Alliance - was 
advocated by the late Andrew Carnegie, who may be fairly considered as the father of this idea, having given to it more publicity and impetus than anybody else 
prior to the efforts of the President. While it can not be denied that such a pact might be of material advantage to some less fortunate peoples, it can not attain the 
chief object sought. Peace can only come as a natural consequence of universal enlightenment and merging of races, and we are still far from this blissful realization. 
As I view the world of today, in the light of the gigantic struggle we have witnest, I am filled with conviction that the interests of humanity would be best served if 
the United States remained true to its traditions and kept out of "entangling alliances." Situated as it is, geographically, remote from the theaters of impending 
conflicts, without incentive to territorial aggrandizement, with inexhaustible resources and immense population thoroly imbued with the spirit of liberty and right, 
this country is placed in a unique and privileged position. It is thus able to exert, independently, its colossal strength and moral force to the benefit of all, more 
judiciously and effectively, than as member of a league. 

In one of these biographical sketches, published in the ELECTRICAL EXPERIMENTER, I have dwelt on the circumstances of my early life and told of an affliction 
which compelled me to unremitting exercise of imagination and self observation. This mental activity, at first involuntary under the pressure of illness and suffering, 
gradually became second nature and led me finally to recognize that I was but an automaton devoid of free will in thought and action and merely responsive to the 




manufacturers to get hold of the invention, and I had particular designs on that man from Detroit who has an uncanny faculty for accumulating millions. So confide 
was I that he would turn up some day, that I declared this as certain to my secretary and assistants. Sure enough, one fine morning a body of engineers from the For 
Motor Company presented themselves with the request of discussing with me an important project. "Didn't I tell you?" I remarked triumphantly to my employees, 
and one of them said, "You are amazing, Mr. Tesla; everything comes out exactly as you predict." As soon as these hard headed men were seated I, of course, 
immediately began to extol the wonderful features of my turbine, when the spokesmen interrupted me and said, "We know all about this, but we are on a special 
errand. We have formed a psychological society for the investigation of psychic phenomena and we want you to join us in this undertaking." I suppose those 
engineers never knew how near they came to being fired out of my office. 
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ractice for want of a prime mover of sufficiently great activity. In recent years I have successfully solved this problem and am now 
levoid of sustaining planes, ailerons, propellers and other external attachments, which will be capable of immense speeds and are very 
arguments for peace in the near future. Such a machine, sustained and propelled entirely by reaction, is shown on page 108 and is supposed 
;hanically or by wireless energy. By installing proper plants it will be practicable to project a missile of this kind into the air and drop it 
signated, which may be thousands of miles away. But we are not going to stop at this. Telautomata will be ultimately produced, capable of 
■ own intelligence, and their advent will create a revolution. As early as 1 898 I proposed to representatives of a large manufacturing 
nd public exhibition of an automobile carriage which, left to itself, would perform a great variety of operations involving something akin to 
il was deemed chimerical at that time and nothing came from it. 


At present many of the ablest minds are trying to devise expedients for preventing a repetition of the awful conflict which is only theoretically ended and the duration 
and main issues of which I have correctly predicted in an article printed in the Sun of December 20, 1914. The proposed League is not a remedy but on the contrary, 
in the opinion of a number of competent men, may bring about results just the opposite. It is particularly regrettable that a punitive policy was adopted in framing the 
terms of peace, because a few years hence it will be possible for nations to fight without armies, ships or guns, by weapons far more terrible, to the destructive action 
and range of which there is virtually no limit. A city, at any distance whatsoever from the enemy, can be destroyed by him and no power on earth can stop him from 
doing so. If we want to avert an impending calamity and a state of things which may transform this globe into an inferno, we should push the development of flying 
machines and wireless transmission of energy without an instant's delay and with all the power and resources of the nation. 



